Micropulsation measurements of a Pc 5 wave event on July 14, 1982, in the afternoon magnetosphere are reported as observed by wave and particle instruments on board the Dynamics Explorer 1 (DE 1) spacecraft. The overall structure of the Pc 5 event as noted in the low-energy particle and quasi-static electric field data seems to order the event into two distinct halves. The appearance is reminiscent of a wave packet and suggests a temporal or spatial variation of the micropulsation, which has a scale of 20 min or 3000 km. The wave packet structure is also well correlated with a variation in the pitch angle distribution of the low-energy plasma with single direction field-aligned flow associated with the maximum amplitude of the wave packet structure and bidirectional fieldaligned flows associated with the nodal point of the wave packet structure. 
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W^rrE ET AL. A Pc :5 W^voe EvE•rr Kaye and Shelley [1981] combined magnetic field and ion composition data from the SCATHA spacecraft to infer a wave electric field of 10 mV m -• in a large-scale hydromagnetic oscillation near synchronous altitude in the dayside magnetosphere. They inferred a wave motion of approximately 1.5 RF. radially and from this motion inferred the radial gradients of the ion distributions. They concluded that the ions were energized via both the compressional wave component and their drift along the wave electric field.
Walker et al. [1982] showed GEOS 2 magnetometer and energetic particle observations from a storm time Pc 5 in the afternoon sector (1500 LT) and compared their results to Scandinavian Twin Auroral Radar Experiment (STARE) radar electric field measurements of the ionosphere. They demonstrated agreement between their observations and a model for coupling between a standing Alfv6n wave and a drift instability. They concluded that their Pc 5 event was a drift wave which was propagating westward at 6.6 RF. with a wavelength of about 1 RF.. The ionospheric data showed only the footprint of the standing Alfv6n wave. Energetic particle data for this event were shown by Kremser et al. [1981] .
Direct electric field observations of micropulsations like those shown in this paper have only recently begun to appear in the literature. Pedersen et al. [1978] and Pedersen and Grard [1979] , using GEOS 1, found Pc 5 waves with amplitudes of 5-10 mV/m on the day side of the earth. These Pc 5 events were concentrated at L -7.5; however, this concentration may have been biased by the limited range of L values surveyed in the study.
Singer et al. [1979] combined ISEE electric field and magnetic field measurements with those of several synchronous satellites to study field line resonances in the Pc 3 to Pc 5 frequency range and found events consistent with standing Alfv6n waves in spatially localized regions. They found both fundamental and second harmonic waves on the same field lines. Lanzerotti and Wolfe [ 1981 ] analyzed the ground data for the period analyzed by Singer et al. and found wave resonances at the plasmapause location as identified by ISEE.
Singer et al. [1982] examined data from four dayside Pc 5 events, using both magnetic and electric field data from ISEE 1 and 2, and determined the radial extent and harmonic structure for these events. The spatial extent ranged from 0.2 to 1.6 RF•; the waves were radially polarized; and, where plasma information was available (two of the four events), the location was near the plasmapause. These were shown to be second harmonic standing waves. It appears that these events were all nominally quiet time dawn pulsations.
The previous efforts in using multiple instruments to characterize micropulsations have shown that substantially different perspectives are obtained by use of direct particle and electric field measurements. By making direct measurements of the mass composition, plasma density, electric, and magnetic fields, a nearly complete picture can be obtained from one satellite, as we demonstrate below.
Satellite
The DE 1 satellite offers a unique orbit for observing hydromagnetic waves in the magnetosphere. The polar, elliptical orbit provides the opportunity to follow one L shell for 1 to 2 hours. In the middle of 1982, the DE 1 apogee (4.65 RF.) was in the afternoon quadrant of the magnetosphere near the magnetic equator, providing an excellent opportunity to study hydromagnetic waves over a 20 degree range of latitudes near L -4.7.
Instruments
The RIMS instrument is described fully by Chappell et al. [ 1981 ] . The instrument consists of three nearly identical ion detector heads aligned parallel, antiparallel, and perpendicular to the spacecraft spin axis, denoted-Z, + Z, and radial (RL), respectively. The instrument comprises a high-resolution mass spectrometer preceded by a retarding potential analyzer ( The energetic ion composition spectrometer (EICS) has been discussed by Shelley et al. [1981] . It resolves all major magnetospheric ion species and covers the energy range from spacecraft potential to 17 keV/e. In the data presented here, 15-point energy spectra for H + and O + were obtained for 24 "look" angles every 24 s. The lowest-energy channel was operated with a 10-V bias to reject all ions with energy less than 10 eV/e above the spacecraft potential. The lowest channel has a broad energy response and is sensitive to ions with energies up to -100 eV/e. 
The Pc 5 Event of July 14, 1982
The observations of the Pc 5 wave event of July 14, 1982 (82195), reported here are unique due to the breadth of instrumental coverge. The event was observed near the magnetic equator at an L value of 4.7 by both the RIMS and EICS particle detectors aboard the DE 1 spacecraft over an energy range from spacecraft potential to several keV. The event was also observed by the PWI quasi-static electric field detector and the magnetometer on DE 1, together with simultaneous measurements by ground-based magnetometers located at Roberval and Siple near the foot points of the DE 1 field line. The results of the ground-based and satellite magnetometer measurements reported by Cahill et al. [1984] indicate that the event began at 1832 UT with a brief compressional pulsation. A transverse pulsation then developed with a period near 200 s and an amplitude of about 5 nT. Near 1850 UT, this pulsation amplitude decreased and was replaced by a 240-s azimuthal pulsation which grew rapidly and slowly decreased in amplitude after 
Reduced Plasma Parameters
The plasma density, temperature, and drift velocity are determined from the EICS and RIMS particle data using a variety of techniques. For the RIMS data set the plasma density, temperature, and drift velocity are determined using a thin sheath model representation of a drifting Maxwellian distribution derived by Comfort et al. [1982] , by means of the methods described by Comfort et al. [1985] . Due to the uncertainty in the spacecraft potential, there are many combinations of the available model parameters which can be adjusted to best fit the data. Basically, as spacecraft potential is assumed to be more positive, the corresponding drift velocity required to fit the data increases. total plasma and has a considerable effect on the calculated mass loading factor, which is simply the plasma density times the composition-weighted average mass of the plasma (see Table 1 ).
The One other source of information is contained in the particle data set, the polarization of the wave. 
DISCUSSION
The observations of the previous section represent a comprehensive new wave particle data set from DE I which can be used to study the structure of micropulsation events in the earth's magnetosphere. The important new composition and ion velocity information for this event enable a careful check between model and theory to be carried out with respect to the period and the polarization of the oscillation.
Polarization of the Micropulsation Event
The micropulsation theories of Southwood [ 1974] and Chen and Hasegawa [1974] predict a particular relationship between the amplitude, phase, and eccentricity of a Pc 5 field line resonance. For an eastward propagating resonance at low latitudes in the local afternoon, the wave will exhibit left-hand polarization at L values just greater than the resonant field line, and right-hand for L values less. The eccentricity of the Pc 5 fields is expected to be the greatest at the resonant field line and more circular away from resonance. Although the observation of a field line resonance is complicated by the expected motion of the resonance, spacecraft, and temporal variations in the wave source, the interrelationship of the characteristics of Pc 5 resonance suggests that the relative position of a spacecraft to a resonant field line might be found by a close examination of these resonant characteristics.
The sense of the rotation of the thermal ion distribution with respect to the spacecraft is summarized in Figure 9 . This is a view from above the earth (north pole), looking onto the equatorial plane. The upper half represents the situation in the first half of the event, 1830 to 1850 UT. Consistent with Figure 5 , the peak flux is observed first in the +Z head and then the RL+, -Z, and RL-"heads," consecutively. This identifies the sense of the rotation of the plasma flow vector about the spacecraft to be in a direction opposite to the earth's rotation viewed in the same coordinate system. There is a net bulk motion of the plasma as well as this periodic variation, but the periodic flow clearly dominates.
By contrast, the lower half of Figure 9 shows the situation for the The quasi-static electric field and magnetometer data agree with this general polarization change; however, these measurements allow a more detailed analysis than with the particle measurements. 
